The water and salt transport properties of ionizing radiation crosslinked poly(vinyl alcohol) (PVA) membranes were investigated.
INTRODUCTION
The primary objective of this work was to investigate the effect of radiation crosslinking on the transport properties of PVA membranes and, in particular, on the water and salt permeability of these membranes.
EXPERIMENTAL Materials
Two grades of PVA supplied by Aldrich Chemical Co. were tested: (a) 100%
hydrolized, 86,000 MW, and (b) 100% hydrolized, 115,000 MW. Samples made of 86,000 MW material were designated by the prefix 80, while samples made of the other material were designated by the prefix 90 (see Table I ). Figure 1 . The swollen samples were removed from the distilled water, blotted dry with lens paper, and weighed to determine the swollen weight.
The ratio between the water-swollen weight and the dry weight of the membrane, defined as the swelling ratio, is plotted vs. the irradiation dose (Fig. 2) . Sol-gel fractions were determined by enclosing the samples in stainless steel "cages" and placing the cages for 2-4 h in boiling distilled water, followed by drying in air at room temperature, and weighing. The percent sol is plotted vs. irradiation dose in Figure 3 . Extrapolation of the log (sol %) vs. log (dose) plot to 100% sol yields the incipient gelation dose.
As can be seen in Figure 3 , the incipient gelation dose for the two samples is in the range 7-10 Mrad, which is within the range greater than 10 Mrad. Table I summarizes the composition and preparation conditions of the membranes used in the permeability tests.
Permeability Testing
The irradiated membranes were tested for water flux and salt rejections using a recirculating hyperfiltration system similar to the one described previously. 
RESULTS
The solution-diffusion model developed by Lonsdale u was employed in the analysis of the material transport through the homogeneous PVA membranes. According to this model, the water flux (Fw), the salt flux (F,), and the salt rejection (Rs) of a membrane are given by the following equations: 
DISCUSSION
The water permeability coefficients (Pw) through the radiation-crosslinked membranes were found to be in the range 10-6-10 -5 cm2/s using eq. (1) (Fig. 7) is in good agreement with eq. (3). The slopes of these lines are proportional to the ratios between the salt permeability (Ps) and water permeability (P_) of the membrane at the various feed concentrations.
Since the water permeabilities of the membranes were found to be nearly independent of the feed salt concentrations, the increase in the slopes of the above-mentioned linear correlations with increasing feed concentration must be attributed to a strong dependence of the salt permeability on the feed concentration. The pronounced dependence of the salt rejection (Rs) on feed concentration (Fig. 6) is also in agreement with The authors' special thanks go to Dr. E. V. Ballou for his helpful discussions and creative criticism.
